A quasi-exactly solvable model refers to any second order differential equation with polynomial coefficients of the form 
( ) ( ) ( ) ( ) ( ) ( ) 0
In this paper, we use the canonical polynomials to develop a new method to solve quasi-exactly solvable (QES) second order ordinary differential equations.
The QES problem, considered in this paper, can be stated as follows: Let p and n be two nonnegative integers, and suppose that 
0 0 0 , , and .
is an exact polynomial solution of degree n and written as ( ) Quasi-exactly solvable problems have applications in engineering, chemistry and physics among many other fields. This includes a wide range of mathematical settings that involve Schrödinger equations describing problems in quantum mechanics, for example, anharmonic singular potentials, coulombically repelling electrons on a multidimensional sphere, Planer Dirac electron in magnetic fields and Kink stability analysis among many other problems (see [3] [4] [5] [6] and the references given therein).
QES problems are usually solved by means of the Functional Bethe Ansatz method or by a constraint polynomial approach (see [7] ). With the latter, we derive a n n × system of algebraic equations, which gives the n roots of ( )
and afterward the p coefficients of ( ) 
The Canonical Polynomials
In this section we recall the main features of the canonical polynomials associated with D (see Ortiz [2] ). We begin with this definition. Definition 1. For any integer
In [2] , Ortiz presented an algorithm in the form of a self-starting recursive formula for computing the ν ≥ . The following theorem gives a variation of this algorithm for second order differential operators of the form (2) in which this paper is concerned: Theorem 1. The canonical functions associated with the differential operator (2) can be generated by the following recursion:
where
Proof. For any 0 k ≥ , let us expand the kth generating polynomial 
Since, by Definition 1, (4) becomes: 
from which follows the desired recursion (3):
and : .
That is,
, which is the subspace generated by
( ) 
Equations (6) and (7) 
is a sequence of constants given by the recursion
with ( )
Proof. Equations (6)- (7) show that this theorem holds for
The use of an induction argument allows to prove it for all k. To this end let us assume that ( ) 
Corollary 1. Suppose that the above assumptions and notation hold true.
are generated by the recursion:
are generated by the recursion: 
Solutions of Quasi-Exactly Solvable Models in Terms of {Qn}
Having obtained Algorithm (8)- (9) that generates the canonical polynomials that fit to our context, we can now formulate the main result of this paper: 
is an exact solution for the differential Equation (2) . For Expression (14) to be a American Journal of Computational Mathematics polynomial, it must be independent of the residual terms. To this end, we proceed as follows: , C C satisfy the 2 2 3  3  0  0  0  2  1  2  2  2  0  1  2   3  3  3  1  1  1  2  1  2  2  2  0  1 
Two Coulombically Repelling Electrons on a Sphere
This is a system governed by the ODE ( ) 
Let us apply the Algorithm (11)- (12) 
The values 
